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T17EORETICALAl&RXZERIMENTALDATAFORA NUMBEROF

NACA6A-SERIESAIRFOILSECTIONS

By LaurenceK. Loftin,Jr.

SUMMARY

TheNACA6A-seriesairfoilsectionsweredesigned.to eliudnate
thetrailing-edgecuspwhichischmacteristicoftheNACA6-series
sections.Theoreticaldataare~resentedforNACA6A-seriesbasic
thiclmessformshavq theposi.tiouofminimumpressureat 30,
40,and~0percentchordandwiththiclnessratiosvaryingfrom
6 percentto15yercmt. .!Usopresentedaredatafora meanline
designedtomaintainstrai@tsidesonthecambered.sections.

Thf3e~mx!xmntali“CISUltE‘ofa two-d.hnensionalwind-tunnel
investipjationof theaerodynamiccharacteristicsoffiveNACA6kA-series
airfoilsectionsandtwoITACA63A-seriesairfoilsectionsWe
presented.An ana@is of theseresults,whichwereo%tainedat

6 6 x 106, and 9 x 106,indicatesthatRcyxLol&snumbersof 3 x 10 ,
thesectionminiamm-dragandkxirqm-liftcharacteristicsof
comparableNACA6-seriesand6A-seriesairfo’ilsectionsareessen-
tiallythesame.Theqmrter:chcmdyitching-moment&oefficients
and.anglesof zeroliftofNACA6A-seriesairfoilsectionsare
slightlymorene~ativethanthoseofcorrespondingI!JJWA6-series
airfoilsections.Thepositionof Me aerci$pmniccenterandthe
lift-curveslopeof smoothNACA6A-seriesairfoilsectionsappear
tobe essentiallyLidopendent-ofairfoilthicknessratioincontrast
tothetrendsshownbyNACA6-seriessections.The additionof
standardleading-e@eroughne~scaugesthelift-curveslopeof
thenewersectionstodecreasewithincreasingairfoil thidmess
ratio.

INTRODUCTION

Muchinterestisbeingshowninairfoilsectionshatingsmall
thiclmessratiosbecauseof theirhighcriticalbl!achn.~bers.The
NACA6-seriesairfoilsectionsof smallthicknesshaverelatively
hi@ criticalMachnumbersbuthavethedisadvantageof’beingvery



nearthe trailingedge,
the~ositionofminhnum
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particularlywhenthesectionsconsidered
pressurewelli’orward onthebasic

thiclmess”fonn.Thethintrailing-edgeportionsleadtodifficulties
instructuraldesignandfalmicat~on.- Ifiorder to overcane these
dlfficulttes,thetrailing-edgecus~hasbeenremoyedframa nwnber
of’NAC.46-series%astcthicknessform andthesidesof theairfoil
sectionsmadestraightfmm appxox+na~ely$0percentchordto the
traili~edge.ThesenewsectionsaredesignatedNACA6A-seriesair-
foilsections.A specialmeanline,ilesixtedtkm a = O.O(moUfted)
ueanline,hasalsobeendesignedtomaintainstrai@tsideson the
camberedsections.

Thispaperpresentstheoreticalpreesure-distributiondata
andordinatesforNAC.46.4-seriesbasicthicknessformscoveringa
rangeofthicknessratiosextendingfrom6 to15percentanda
range“ofyositionsofminimm-pressureextendingfrom30pqrcent
to~0percentchord.”

Theaerodynamiccharacteristicsof sevenNA.CA6.A-serfesairfoil
sectionsas determinedin.theLangleytwo-d5nensionallow-turbulence
pressuret~el qrealsoyxwsented.‘lhemdataexeanalyzedand.
comparedwithsimilardataforNACA6-serieeairfoilsectionsof . -
com&rableth:cknessanddesignliftcoe.yicient.

COEZ’!KtCIENtiHANDSYMBOIS

cd sectiondragcoefficient

minimumsection&ag coefficientC%in

c1 sectionliftcoefficient

c~i designsectionlift:coefficient

cl maximumsectionl~ftcoefficient----LUUA.
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sectionlift-curve

.

slope

3

free-streamvelocity

localvelocity

incrementofl.ocalvelocity.

incrementoflocalvelocitycausedby additionaltypeofload
‘distribution

..
Ye-smltantpressurec-oeff’icient;differencebetweenlocal

upper-surfaceand.lower-surfacepressurecoe~fici6nts

Reynoldsnumber

airfotlchordlength

distencealongchordfromleadingedge

distanceperpendicularjo cho~d

mean-lineordinate

..mean-ltiedesignation;~ractionofchord
overwhichdesignloadfsuniform.

atrfoildesignparsmeter(ref-erenc’e1)

fromleadingedge

TW2QRlYNXAIJCHARACTERISTICSOl?AIKFOILS

Desi~ation.-Thesystemusedfordesignatingthenewairfoil
sectionsistilesameas thatemployedforthe.NACA6-seriessections
(reference1) exceptthatthe.c~i%l letter“A”is substitutedfor
thedashwhichappearsbetweentheUgit &enoting,thepositionof
minimumpzzessureand%iiatdenotingtheide@.U2?tcoefficient.’”
Yore~ple, tileIWCA@+l-212.-%ecomestheNACA64V0.212whenthe
cuspisremovodfromthetrailingedge. In the“absenceofany
furthermodificationof thedesignation,thecsmberedairfoilsare
to be considered’ashavingthe a = 0.8(modified)meanline.

Bas~ctllic@ess,#’orms.-Thetheoretlcalmeihodsby With the
&ic thiclmessfo-rmsof theNACA6-serfesfamilyofairfoilsections
werederivedin order to havepressuredistributionsofa specified
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typearedescribedinreference1. Removingthetrailing-edgecusp
wasaccomplishedby increasingthevalueof theairfoildesign
parameter$ (reference1)correspondln~totherearportionofthe
airfoiluntiltheairfoilordinatesformeda straightlinefrom
a~proximatdy80percentchordtothetrailingedge. Oncethefinal
formof the $ cwrveswasestabltehed,thenewpressmedistribu-
tionscorrespondingtothemodifiedthicknessformswerecalculated
by thewual methodsasdescribedinrefe~”ence1.

A canparfsonofWe thecc?eti.c~yressuredistributions of an
NACA641-012airfoil-sectionandan NACA641ACKU2airfoilsecticm
(fig.1) indicatesthatremovihgtheWailing-edgecusphaslittle
effectuponthevelocitiesaroundthesection.ALslightreduction
of thepeaknegativepressureendflatterpi”essuro@?dientover
theforwardandrearward-portionsof theairfoj.1sectionseemto
be theyrinci-paleffects.Thetheoreticalcalculationsalso
indicatethepresenceofa trailing-edgestagnationpoint-caused
by thefinitetrailing-edgeangleoftheNACA6A-s.erieesections.
Thisstagnation-pointis,ofcourse,neverrealizedexperimentally.

.

.

ordinatesandtheoreticalpressure-distributiondatafor
l?ACA6A-seriesbasicthickneseforMshavingthepositicmof
minimumyressureat 30,40,and50percentchordarepresented
~nfigures2 to16forairfoi.~thicknessratiosof6,8, 10,12,
end15percent.If intermediatethicknessrat~.osinvolvinga
changein thicknessof’notmorethan1 to2 percentaredesired,
theordinatesofthobasicthicknessformsmaybe scale&linearly
withoutseriouslyalteringthegradientsof the theoreticalpressure
distribution.

Meanline.-In orderthattheadditionofcenibernotchange
thepressuregradientsoverthebasicthicknessform,a meanline
shouldbe usedwhichcausesuniformloadtobe carriedfromthe
leadingedgetoa pointatleastasfar-backas thepositionof
minimumpressureon thebasicthicknessi’onu,Theusualpractice
istoc~berN~A 6-seriesairfoilsectio~wf.~tie a . 1.()tyye
ofmeanlinebecausethismeanlineaypearstobe bestforhigh
maximtiliftcoefficientsand,contrarytotheoreticalpredictions,
doesnotcauseexcessivequarter-chord.pitchin~-momentcoefficients.

The a = 1.0 type-meanlinewasnotcon.sidetieddesirable,
however,fortheNACA6A-seriesbasicthicknessformsbecausethe -
surfacesoflthecam%e~wiairfoilsectionswouldbe curvednear
thetrailingedge~Thetypeofmeanlinebestsuitedformaintaining
straightsideson thesenewersectionswouldbe onethat,isperfectly
straightfrom80percentchordtothetrail@ edge.Sucha camber

.

.

.

.



RACATNNO. 1368 .-. , 5
, I

linecoulfl%e 012tainea12Ymodifyingan a . 0.7 meanline.COn-
, siderationof theeffectofmean-lineloadinguponthe’maximumlift

coefficientin%icated,however,thata meanlinehavinga uniform
loaddistributionasfarbackalongthechordaspossiblewas
desirable.Itwasfoundthatthe a . 0.8 typemeanltieCOUM bg
madestraightfromapproximately85 percentchordtothetrailing
edgewithoutcausinga sharybree.lcin themeanlineandwithvery
littlecurvaturebetweenthe80-percentand,85-percentchord.The
aerodynamicadvantagesofusingthismeanlineinpreferenceto one
havin~uniformloadb 70percentchordwereconsideredtobemore
importmtthentheslightcurvatureexistinginthemodified
a =().8,me~ line.Forthiereason,allcamberedNAC.46.4-spries
airfoilsectionshaveemployedthe a = 0,8-(mod~ied)m~~.line,

Theordinatesari.load-distributiondatacorrespondingtod
designliftcoefficientof1*Oareyreeented.infigure17forthe
a = 0.8(modified)meanline. we OrdinateSofa meanlinehaving
anyarbitrmydesi~liftcoefficientmaybe obtainedsimplyby ‘
multiplyingtheordinates”presentedby thedesireddesignlift
coefficient.

Camberedairfoils.-T%emethodusedforcamberingthe‘basic
thicknessdistributionsoffigures2 to 16withthemeanlineof .’
figure17 iedescribedanddiscussedinreferences1 end2. It
consistsessentiallyinlayingouttheordi&tesof thebasic
thiclm.essformsnormalto themeanlineatcorrespondingstations.
A discussionof themethodemployedforcombiningthetheoretical
pressure-distributiondata,presentedinfigures2 to 17forthe
mean-lineandbasic-thiclmesedistribution,“%ogivetheapproximate
theoreticalpressuredistributionabouta camberedor symmetrical~
aizfoilsectionatanyliftcoefficientisgiven,inref6rence1. .

m?ARm ANDTES’IE3

Windtunnel.-Allthotestsdescribedhereinwereconducted
intheLangleytwo-dimensionallow-twbtiencepressuret~el. me
testsectimof thistunnelmeasures3 feetby,7.5fee”t.The
modelscomplet@yspannedthe3-footdimension.withthegaps
betweenthemodelendtunnelwallssealedtopreventairleakage.
Liftmeasurementsweremadoby takingthedifferencebetweenthe ,,
pressurereactionwon thefloorandceilingof thetunnel,drag
resultswereobtainsdby thewake-surveymethod,andpitchingmoments
weredetermined.witha torquabalance.Amore ccmrpletedescription
of thetunneland.themethodof oltainingendreducingthedata
arecontainedinreference1.
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Models.-Thesevenairfoil sections for whichtheexperimental—.
aerodynamiccharacteristicswereobtainedare:

.-

NACA6 10
FNACA 3A210

w.cA64Ao10
?JACA64A21Q,RACA641A212,XACA6~A215
NACA64A410

Themodelsrepresentingwe airfoil8ectlo~~ro of24 inchchord”
and.wereconstructedoflaminated.mahogany.Themodelswerepainted
withlacquerandthensand.cdwithNo.kOOca~-borundumyapervntil
aerodynamicallysmoothsurfaceswereobtjai~d.Theordinatea.of the
modelstestedareyresontedintable1.

Tests.-Thetestsofeachsmoothairfoilswctionconsi~tsdin
measurementof theltit,drag,andquarter-chord.~itchfng-mcment
coefficientsatReynoldsnumbersof 3 x 106,6 x 106,and9 x 106.
Inaddition,theliftan&.dragcharacterticsofeachsectionwere

1?determinedat a Reynoldsnumberof6 x 10 withstandardroughhess
apylied.totheleadingedgeofthemodel.Thestandardro@noss
employedon these24-inch-chordmodelsc&&i”stedofO.Oll-inch-
diametercarborundumgrainesphea~overa surfacelengthof8.percent
of thechordbackfromtholoadingewe on theupyerandlowe”r
surfaces.Thegratn~irerethinlysprea&tocoverfrom5 to3.0percent--
ofthisexea.ln an~fforttoobtainso~ ideaoftheeffectiveness
of theairfoilsectionswhenequippedwithtrailing-edgehl@-llf$
devices,eachsect:onwasfittedwitha simulateds@it flapdeflected
600. Liftmess ementewiththesplitflayweremadeataRaynolds

Tnwnborof 6 x 10 withtheairfoilleadingedgebothsuoothand
rough.

Theresultsotitainedfron.testsof thesevenairfoilsectionsare
presentedInfitigums18 to 24 in theformoxst~de@ aerodynamic
codf~c~L~~’~~ xepresen$~thelift,@ag, andquarter-chordpitohing-
momontCXl&Z”?M;tWi’tSt~CSof theaizfoilsections.Thecalculated
positionwftieAerodynsmtccenterandthevariationof tiepitghing-
momentcoefficient%Vithliftcoefficientaboutthispointarealso
includedinthesedata.Theinflwnceofthetunnelboundarieshas

. .

.
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beenremovedfromalltheaerodynamicdataby meansof thefollowing
● equations(developedinreference1):

Cd = O.ggocd’

C2= 0.973CZ’ ,
= o.951~c~c/4 Cp’

wheretheprimedquantities

Althoup~theamount Of

U. = I.o”l*of

denotethemeasuredcoefficients.

ImxxJssIoN

systematicaerodynamicdatapresented
. forNACA6A~serl.esairfoilsections1SnotI&ge, itiS enoughh

indicatetherelativemeritsof theNACA6A-seriesairfoilsections
cm comparedwiththeNACA6-seriessections.Thevariationofthe
~ort~t aerody~c ~h~acteri~ttcsof’thefiveNACA64A-series
airfoilswiththepertinentgeometricalparametersof theairfoils
isshowninfigures25 to 31,togetherwi~ comparabledatafor
NACA64-seriesairfoils.Thectivesshowninfigures25 to 31are .
fortheN.4CA64-seriesairfoilsectionsand.aretakenfrcanthe
feireddataofreferenceXc Thee~ertientalpoir+swhichappe~
on thesefiguresrepresenttileresultsobtainedfortheWA 64A-series
airfoilsectionsin thepresent,tivestigation.sinceonlytwo .
MICA63.A-seriessectionsweretested.,comparativeresultsarenot
presented,forthin. ll%eeffectofremovingtiecuspfromthe
NAC.163-seriessectionsisaboutthesameas thatofremovingtie .
CUSPfromtheNACA64-seriessections.

Thecomparativedatashowin~theeffectsupon,the.aerodynemic
characteristicsofremovingthetrailing-edgecuspfromNACA6-series
airfoilsactio’hsshouldbe usedwLthcautionifthecuspremovalis
affac,tedin so?m3mannerotherthanthatindicatedm.rlierinthis
paper.Forexample,if.thecuspshouldbe removedtraa cambered
atrfoilbymeansof a straight-linefairingof the”airfoilsurfaces,
theahountof camberwoulclbed.ecreasqdnearthetraili&c+d~e.
Naturally,thoeffectuponthe..aerodynemicchtiacterlsticsof
removhgthecusph sucha mannerwouldnotbe thesameas indicated
by thecomparativeresultspresentedforNACA6-serie~and6A-series
aiztolls.

,
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~.- Thevariationofsection!mtnimum&ag coefficientwith
4 airfoilthiclrmasratioata Reynolds.numberof6 x 106isshown

infi~e 25forNACA64-seriesand.~ACA64A-seriesairfoilsections
ofvariouscambers,bothmooth’andwithstandardleading-odgo
rougjxnesQ.ASwiththeNACA6.4-seriessections(referenceI),
theminimumdragcoefficientsoftheNACA64A-s.erieesectionsshow
no consistentveriationwflticomber,Coqmrir3cmofthedataof
fi~y~e25 indicatesthatremovingthecusyfromthe-trailingedgo
hasno a~preciableeffectuponthe@nimw dragcoefficientsof
theairfoils,~lthersmoothC&withstandard.leading-edgeroughness.

IncreasingtheReynoldsnumlmrfrom3 x 106to9 x 106has
aboutthesameeffectuponthemtifmumdragcoefficientof’
NACA64.t-seriesa~.rfc-d.ls(figs.38 to24)asthatindicetodin
referenceI fortheNAC.q64-seriasairf~ils.

Somed,ifferenceeefistinthedragcoofficien%ofNACA64-
and64.&-seriesairfoilsoutsidetheIow-drngrqe of lift

coefficientsbuttlmsedifl?wrencesaresmallanddonotshowany
consistenttrends(figs.1.8to 24 andreferenceI.).

Lift.-Thes~ctionangleof zei’oliftasa f’unctionofthiclmess
.

ratio~shown infi~urb26forNA.CA64-and64A-serie~airfoil
sectionsof+mricmscambers.Theseresultsshowthattheangleof
zerolift-$snearlyintieyendentof thicknessandi.sprimarily
dependentupontheamountofcemberfora particulartypeofmean
line. Theoreticalcelculatidnsmadeby useof themeanlinedata .

r

offigure17 andreference1 indicatethatairfoilswiththe
a = 0.8(modified)m@n lineshouhlhaveanglesof zeroliftless
negativethanthose@th the a = 1.0 meanlin~,l:ctually,the
reverseappearstobe theCasej a-dthiseffectiisduemainlyto
thefactthatairfoilshavingtlma = 1.0 typoofu-anltilehavt3
anghs of zeroliftwhichareonlyabout?4percentoftheir
theoreticalvalue(reference1),andthosehavtigthe a = 0.8(modified.)
meanlineshaveanglesof zeroliftlargerthanin@ated by theory.

Themeaswedl?.ft-curveslopescormspog totheNACA64-series
andNACA6!+.A-seriesaiufoilsofvsriou.ecambersarepresentedin
figure’27asa functionofairfoil‘~hicknessratio.~No consistent
Var?.atfonoflift-curveglopewithcan%erorReynoldsnumberis
sho~mby aithertypeof airfoil,.$nincreaseintrailing-edge
anglej.moduced?)yremovaloftheCUSptendstoYeducet??elift-curve
slopetiy&n emountwhichincreaseswithairfoilthfuknesa(sea

.

referencefl3 and.4),tutitaypearsthat,forthe6A-seriesairfoils,
thi~d(+creaseinlift-curveslopeIs justenoughto equalthenormal.
ticrea~ecaused%y ai.rfotl.thlclcaessbecausethepresentdataforthe

.
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6A-sectionsshowessentiallyno variationinli?t-curveslopeTtith
thicluzess.me valueof thelift-curveslopeforsmooth
NACA6J+A-seriesairfoi3.sectionsisverycloseto thatpredicted
fromthinaizyoiltheory(2Yrperradianor0.110perdegree).
Remov@ thetrailing--e~octipfroman a@foilsectionwith
stan&ardleading-edgeroughnesscausesthelift-curveslopeto
decreaseqiiiterapidlywithincroas@ airfoilthicknessratio.

Thevariationof thema.xinnmlsectionliftcoefficientwith
airfoilthiclomssratioendcamberat a Reymoldsrnmberof6 x 106
isshownInfi~me 28 forNACA64:serlesandNACA64A-serfesairfoil
sectionsyithandwithoutstentirdleading-edgeroughness~d..
~imulatedsylitflapsdeflected60°. A comywisonof tieseda~ .
indicatesthatthecharacterof thevariationofmaximumllft
coefficientwithairtoilthiclmassratioandcemberIsnearlythe
sameforthel’?ACA64-seriesandNMA 64.A-seriesairfoilsections.
Themq@tude ot themaximumliftcool’ficien%appeers,@be slightly
lessforthe’plainNACA@l..4-seriesair~oilsandslightlyhigherfor
theNACA6kA-seriesairfoilswithsplitflapsthencorresponding
valuesfortiielW!A64-seriesairfoils.Thesedifferencesare
small,however,andforen@nemingapplicationsthemax~mum-lWt
characteristics05NACA.@+-seri6sand6~A-seriesa&foilsections
of comprablethicbessanddesignliftcoefficj.ent,may%e con-
sideredpracticallythesame’.

A comparisonof themaxtmm-liftdatafor”NA!JA64A-series
airfoilsectionswithsimilardata~orNACA64-seriesairfoil
sections,presentedinfigures18 to24,indicateathatthescale-
effectcharacteristicsof thmtwotyyesof sectionareessentially
thesamefortiorsmgeofReOynoldsnumberfrmn3X 106to9x 106.

Pitchimmommt.-Thin-airfoiltheoryprovidesa meansfor
calculatingthetheoreticalquarter-chordyitching--momentcoefficie~ts
ofairfoilsectionshavingvezziousamountsandtypesofcamber.
Calculationsweremadoaccordingto thesemethodsforairfoils
havingtinea . 1.0 and a = 0.8 (modified)meanlinesby using
thetheoreticalme’sn-liznedatapresentedinfigwa 17 andin
reference1. TheresultsW thesecalaulaticmsindicatethat
thequarter-ch,ord.pitching-momentcoefficientsof’theNACA64A-series
airfoilsectionshavingthe a = 0.8(modified)meanlineshould
be onlyabout87percentof thosefortheNACA64-seriesairfoil
sectionswiththe a = 1.0 meanline. Theexperimentalrelation-
shipbetweenthequarter-chordpitching-momentcoefficientand
airfoilthic?snessratioandcsmber,showninfigure29, disclose~
thattheplainNACA64A-seriesairfoilshavepitching-momentcoef-
ficientswhicharesllghtlymorenegativethgnthosefortheylain
TWA 64-seriesairfoils.Theincreaseinthemagnitudeof the
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yitchingaa.entcoefficientof NACA64A-seriesaix$oilaascanpared
withNACA64-seriesairfoilsb-ecome~&eat&r~en ‘theairfoils”ere
equiypmiwithsimulatedwjlttf~apedeflected60°. A comparisonof
the‘theoreticaland.me&me4 ~i&hlng-@me@coef~~cientsisshown
infigure30forNACA64-seriee.and64A-seriesai&foilsecttons.
Thew compsmativedataindicatethattheNACA64A-seriessections
muchmoreneerlyrealizeti.eir.theoreticalmomentcoefficients
thando the@!-seriesafrfoileections.Stiilartrendshav”ebeen
showntoresultwhenm~anlines.suchas tie a = O..~tyyeare
employedwithN&A 6-series~rfotls(ref&nce1).

~ero~wmmic center.-Theyositionof theaerodynamiccenterand
thevariationof thpmomentcoefficientwithliftcoefficientabout
thispointwerecalculated.fromthequgrter-chordpitching-moment
dataforeach~ftheswen airfoilstwstod,Thevoriaticmof the
chordwiseyositionoftheaerodynamiccenterwithairfoilthiclmefm
ratioisshowninfi~,um31 fortheNACA64-seriesand64A-series
airfoilsections.Sincethe?~taforthe-N.!CA64-seriesairfoils
showed,no co,nsi,stentvariationwithcember~theresultearerepre-
sentedIJYa singlefQiredcurveforall.caiibers.Followingthis
sametrend,thepo~ition-of theaerodynamiccenterforthe
NACA6L.q-seriesairfoilsshowsho consistentvariationwithcamber.
The data offi~es 18to24 show thatthevariaiyl.onsintheReynolds
numberhaveno consiatafilieffect-uponthechordwttiepotiitionof the
aerodynamiccenter,

I%rfectfluidtheoryindicatesthatthepositionof theaero-
dynamiccentershouldmoverearwardwithincreasingairfoilthickness
andtheexperwntalremi!.tafortheNACA64-seriesairfoilsections
follow%histrend..~p @ta ofreference~ show@ortant foiwerd
movementsoftheaerodynamiccenterwithincreasingtrailing-edge
w@e forg givenairfoi~,~lcknessratio.Theresultsobtained
fortheNACA24-,

.———.—___ ._
h4-”~-&d230-”&eri.e&&&ofl.sec~ions(reference1)

revealthattheeffectof increasingtrailin~-e~eanglepre@minatss
overtheeffectofincrea~ingthicknessbecausetheposititiof.the
aerody~iccentermovesforwardwithticreqs~thicknessratio
fortheeeairfoilsections.,FortheNACA64A-seriesairfoils
(fig,31)theaqrody~iccenteris,sli~tlybehindthequerter-
chor&pointenddoesnotappear“tovarywithhcreasin~thickness.
EQieseresultf3s~est thattheeffectofincreaeim~thic!messis
counterbalanced
sections.*

-..
by increasingtrailing-edgo&ngl.eh theseairfoil

.

.
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CONCLUSIONS“

Froma two-dimensionalwk3-tunnOlInvestigationof theaero-
dynamiccharacteristicsoffiveNACA64A-seriesandtwolWCA63A-series
airfoilsectionsthefollo

T
conclusionsbasedupondataobtained

atReynoldsnumbersof 3 x LO , 6x 106,and9x 106maybe drawn:

1.Thesectionminimum&ag andmaximumliftcoefficientsof
correspondingNACA6-seriesand6A:seriesairfoilsectionsare
essentiallythesame.

2. Thelift-curveslopesof smoothNACA6A-seriesairfoil
sectionsappeartobe essentiallyindependentofairfoilthickness
ratio,~.ncontrastto thetrendsshownby NACA6-setiesairfoil
sections.Theadditionofstemdardleading-edgeroughnesscauses
thelift-curveslopeto decreasewithincreasingairfoilthickness
ratiofor1L4CA6A-seriesairfoilsections.

3. ~6 section =wles of zero lift of NACA6A-seriesairfoil
sectionsareslightlymorenegativethanthoseof comparable
NACA6-sei*iesai:-foilsections.

4.Thesecttonquarter-chord.pitihing-inomentcoefficientsof
NACA6A-seriesairfoilsectionsareslightlymorenegativethan
thoseofcomparableNACA6-seriesa~oil secttons.me position
of theaerodynamiccenterisessentiallyindependentof airfoil
tlhiclumasratioforNACA6A-seriesahfoilsecticms.

Lan&31e7MemorialAeronauticalIdoratory
NationalAdvisoryCommitteeforAeronautics

~gley Field,Va.,’w 6,~947
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Fig. 2 NACA TN No. 1368
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Fig. 4 NACA TN No. 1368
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Fig.6 NACA TN NO. 1368
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Fig. 8 NACA TN No..1368
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NACA TN No. 1368 Fig. 9
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Fig. 10 NACA TN No. 1368
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NACA TN No. 1368 Fig. 11
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Fig. 12 NACA TN No. 1368
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NACA TN No. 1368 Fig. 13
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NACA TN No. 1368 Fig. 15
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Figs. 26,27 NACA TN No. 1368
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NACA TN No. 1368 Fig. 28
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Figs. 29,30 N/flCATN NO. 1368
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